uly 1965
MILITARY SPECIFICATION

TYPE 2N1358

This specification is mandatory for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE
i.1 Scope. This specification covers the detaii requirements for a high-power, PNP, germanium
transistor.

1.2 Physical dimensions. See figure 1 (TO-36).

1.3 Maximum ratings.

1 .
pc Y 'e | I8 | Vepo | Vemo | Vero | Ts
Tmp= 25"C
w Adc | Adc Vde Vde Vde °C
150 i5 4 -80 -40 -40 |-65to +100
1/ Derate 2.0 W/°C for Typ > 25°C.
1.4 Primary electrical characteristics.
VCE(S?A)
hpg at Vog = -2 Vde
T —_ 1 O AA. b 4 - £ AJda ch —-l;zgégc fhfe GJ_C
I.C = =Lk.4a 14 .lC = =0 AAUL lB = =& AUC
vde kHz °c/wW
Min 40 25 --- 5 -==
Max 100 50 -0.17 --- 0.5

2. APPLICABLE DOCUMENTS

.1 The following documents, of the issue in effect on date of invitation for bids or request for pro-
posal, form a part of the specification to the extent specified herein.

SPECIFICATION

-S-19500 - Semiconductor Devices, General Specification for.

FSC 5961




STANDARDS
MILITARY
MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-750 - Test Methods for Semiconductor Devices.

(Copies of speciﬁcations, standards, d.rawings, and publications required by suppliers in connection
with specific procurement functions should be obtained from the procuring activity or as directed by the
contracting officer.)

2.2 Other publications. The following document forms a part of this specification to the extent
specified herein. Unless otherwise indicated, the issue in effect on date of invitation for bids or
request for proposal shall apply.

NATIONAL BUREAU OF STANDARDS
Handbook H28 - Screw-Thread Standards for Federal Services.
(Applic r copies should be addressed to the Superintendent of Documents, Government Printing

tion for c 5 shou
Office, Wash ngton, D.C. 20402,)

3. REQUIREMENTS

3.1 General. Requirements shall be in accordance with MIL-5-18500, and as specified herein.

.......... MI‘AI

O ﬂ AUUILVldLlUIID,_ -y 18105 %
herein are defined in MIL-S-

TMB: * * « + » » ¢ o+ = Temperature of the mounting surface of the device.

3.3 Design, construction, and physical dimensions. Transistor shall be of the design, construction,
and physical dimensions shown on figure 1.

3.4 Performance characteristics. Performance characteristics shall be a= - _.ecified in tables I,
II, and III.
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transxsto at the option of the manufacturer:

e
=
o)
3

ified in MIL.-S-19500 may be omitted from the body of the

identification.
4. QUALITY ASSURANCE PROVISIONS

4,1 Sampling and inspection.  Sampling and inspection shall be in accordance with MIL-S-19500,
and as specified herein.

4.2 Qualif

ication inspection. Qualification inspection shall consist of the examinations and tests
specified in ta

4.3 Quality conformance inspection. Quality conformance inspection shall consist of groups A, B,
and C inspections.
4,3.1 Group A inspection. Group A inspection shall consist of the examinations and tests specified

4.3.2 Group B inspection. Group B inspection shall consist of the examinations and tests specified

4.3.3 Group C inspection. Group C inspection shall consist of the examinations and tests specified
in table III. This inspection shall be conducted on the initial lot and thereafter every 6 months during
production

-a—dia
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r‘- /—-NCOLLECTOR
I — (SEE NOTE 4)

H RAD— / ,{{ KN\

DIMENSIONS N
INCHES __ | MILLIMETERS
LTRITIN | MAX | MIN | MAX é
A —--|1250 | --= |3L75
Bl ---| 520 | --- [13.21
cl .25 | .312 | 3.18 7.92
D1 375 | .500 | 9.53 [12.70
E1 610 | 710 |15.49 |18.03 | 3
G =1 J40 === 356 |3
H | .335 | .355 | 8.51 9.02
J| mmm|mmm [ m— = | =———} 2

NOTES: -

1.

Metric equivalents (to the nearest .01 mm) are given for general information only
and are based upon 1 inch = 25.4 mm.

Hl
10-32 UNF-2A, according to Handbook H28.

T

-
{

wo leads.
The collector shall be internally connected to the mounting base.
Cylindrical surface of the locating pin shall be insulated so that electrical contact

" y - -

i< not made with the heat sink. Dimension G shall include this insulation. Figure
2 preferred measurement method.,

)

FIGURE 1. Physical dimensions oftransistor type 2N1358 (T0-36).
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FIGURE 2. Alinement gage for transistor type 2N1358.
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* 4.3.4 Group B and group C life-test sa... ples. Samples that have been subjected to group B, 340-hours
life-test, may be contmued on test for 1, 000-hours in order to satisfy group C life-test requirements.
These samples shall be predesignated and shall remain subjected to the group C 1, 000-ho acceptance
evaluation after they have passed the group B, 340-hour acceptance criteria. The cumulative total of
failures found during 340-hour test and during the subsequent interval up to 1, 000 hours shall be com-

puted for 1, 000-hour acceptance criteria.

T il U I U S, _ 0E®A ntaca Athanuicn
4.4.1 Inspection conditions. All measurement shall be made at Tpgg = 25° C unless otherwise
specified.

TABLE 1. Group A inspection

MIL-STD-750 L Limits
Examination or test g
Method Details D Symbol | Min Max | Unit
Subgroup 1 10
Visual and ma:hani(‘,"' 2071 == === et -==
examination
Subgroup 2 5
Breakdown voltage, 3011 Bias cond. Dj BVcgg -40 --- {Vdc
collector to emitter Io = -300 mAde
Breakdown voltage, 3011 Bias cond. C; ) BVcgg| -70 --- |{Vdc
collector to emitter Ic = -300 mAdc
Collector to base cutoff 3038 Bias cond. D; Icgo | - | -200pAde
current Vap = -2 Vde
Collector to base cutoff 3036 Bias cond. D; Icso -=- -4 ImAdc
current Vep = -80 vde
Emitter to base cutoff 3061 Bias cond. D; iggo | --- -4 |mAdc
current Vgp = -40 Vde
Subgroup 3 5
Forward-current transfer 3076 VeE = -2 VdejIp = -1.2 hyg 40 | 100 j---
ratio Adc; tp = 1 sec max
Forward-current transfer 3076 | Vgg = -2 Vde; I = -5 Adc; hpg 26 50 1---
ratio tp = 1 sec; max, duty
¢ycle = 1to 2%
Collector to emitter voltage | 3071 | Ig = -12 Adg; Veg(sagl ~-- | -0.7}1vde
(saturated) Ig = -2 Adc
Base emitter voitage 3066 Test cond, B; Vo = -2 VEB === | 0.5 (Vdc
(nonsaturated) Vde; Ic = -1, 2 E&:
Base emitter voltage 3066 Test cond. B; Vo = -2 VEB - 0.9 [Vdc
Y S S . |} YVAne T~ ~ _8 AAdn
\oisaturdrea) vul, iC = Tv auv




TABLE I, Group A inspection - Continued
— L
MIL-STD-750 T Limits
Examination or test P
Method Detalils D Symbol | Min | Max | Unit
Subgroup 4 10
Small-signal short-circuit 3301 |Veg = -6 Vdc; fhte 5 ~--- |kHz
forward-current transfer- Ic = -5 Ade
ratio cutoff frequency
High-temperature operation - Tg = +71°C min ——— - U
Ccllector to base 3036 |Bias cond. D; Iego | —=- -6 |mAdc
cutoff current VCB = -30 Vdc
TABLE I, Group B inspection
L
MIL-STD-750 T Limits
Examination or test * — P
athnd Natnile ~ Qurmhnl AN Aaw TInit
AVAL LAAVAAS EEASIS - PN NS ] U UJ ALV AViddd dvian (219 1%
Subgroup 1 20
Phveiral dimaoancinna 2NRA {Soa ficure 1) U —_——- —e -
Physical dimensions 20886 (See figure 1) N
Subgroup 2 15
Solderability 2026 Omit aging -——— ——— e feee
Thermal shock (temperature 1051 Test cond. B, except step 3; - — JEUR PR
cycling) tmax = +95 *2°C
Thermal shock (glass strain) | 1056 Test cond. B - - G PR,
Terminal strength (tension) 2036 | Test cond. A; weight = 10 - SR (RSP
Ibs; t = 15 sec to each
terminal
Terminal strength 2036 Test cond. D1; torque = --- - i
(terminal torque) 24 in. -0z. to be applied
to flat of each terminal
fort = 15 sec
Terminal strength 2036 Test cond, D2; torq e = — I S
(S‘\.‘uu Lorque; 12 in., -1bs. ;=15 sec
(see 4.4.2)
Seal (leak-rate) --- Method 112 of MIL-STD- - --- PBX10-{atm
209 toct pond O nrara. re/can
LV&, wWCoL LUK, L, piUle Ci/ Scu
dure II; test cond. B for
gross leaks
Moisture resistance 1021 | Omit injtial conditioning --- R B
End points:
Collector to base 3036 | Bias cond. D; lopo | == | -¢ |mAdc
cutoff current Vep = -80 Vdc
Forward-current 3076 Veop = -2 Vde; I~ = -5 Adc h 25 50 |---
transf C ; s FE
rancfor ratin t = 1 gan may: dutv
transfer ratio ty = 1 sec max; duty
cycle = 1to 2
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TABLE 1. Group B inspection = Continued
1,-STD-T50 L Limit
MIL-STD-750 T Limits
Examination or test P
Method Details D Symbol | Min | Max } Unit
Subgroup 3 15
Shock 2016 |Nonoperating; 1500 G, -== --- ——- | ---
approx. 0.5 msec; 5 blows
in each orientation: Xj, Yl’
Yo, and Zl
Vibration fatigue 2046 |Nonoperating -— --- == | m--
Vibration, variable frequency| 2056 -—- ——- “-= ] -
Constant acceleration 2006 |Nonoperating; 2000 G in --- --- - | ---
each orientation: Xj, Yi,
Yg, and 2y
End points:
(Same as subgroup 2)
Subgroup 4 20
Salt atinosphere (corrosion) 1041 --- --- - | ===
End points: )
(Same as subgroup 2)
Subgroup 5 7
High-temperature life 1081 | Tgig = +100°C; --- S LT Bt
(nonoperating) timé = 340 hours
End points:
Collector to base 3036 | Bias cond. D; Icpo --- -8 | mAdc
cutoff current VeB © -80 Vdc
Forward-current 307 | Vo = -2 Vde; I = -5 Adc; hyg 20 60 | ---
transfer ratio tp = 1 sec max, duty cycle
= 1to 2%
Subgroup 6 10
Steady state operation life 1026 | Vg = -16 Vdc;Pc = 20 W; === --- m—e ! ---
T = +90°C;
time = 340 hours
End points:
{Same as subgroup 5)
TABLE III. Group C inspection
MIL-STD-750 L Limits
Examination or test "1;
Method Detalils D Symbol | Min | Max | Unit
Subgroup 1 20
Barometric pressure, " 1001 Normal mounting; --- T R R

reduced (altitude
operation)

Pressure = 8 mm. Hg.

for 60 sec min.
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AATT -19500/122
MIL-5- 19500/ 224 TABLE III. Group C inspection - Continued
MIL-STD-750 55 Limits
Examination or test P s
Method Details D Symbol | Min | Max | Unit
Subgroup 1 - Continued
Measurement during test:
Collector to base 3036 | Bias cond. D; Icpo| =--| -4 | mAde
cutoff current Vcp = -80 vde
Thermal resistance 3151 6y-c| ---] 0.5]°C/W
Floating potential 3020 | Vo = -80 Vdc; VEBF| --- | -0.5{ Vde
voltmeter input resistance
S 10 mao
: -~V ulcs
Subgroup 2 20
Burnout by pulsing 3005 !Ig = -4 Ade; Ip = 15 Adg; _—— _—— R
tp = 60 sec min 1 cycle
End points:
Forward-current 3076 | Vog = -2 Vdc; In = -5 Adc; hpg 25 50 -
transfer ratio tp = 1 sec max, duty
cycle = 1 to 2%
Subgroup 3 A= 10
High-temperature life 1031 Tstg = +100°C —- ——— U .
(nonoperating)
End points: .
(Same as subgroup 5 of
group B)
Subgroup 4 A =15
Steady state operation life 1026 |Vgpg = -15 Vdc; PC = 20 W;- - —— ORI [
TMB = +90°C
End points;
(Same as subgroup 5 of
group B)
5. PREPARATION FOR DELIVERY
5.1 See MIL-S-19500, section 5.
6. NOTES
6.1 Notes. The notes specified in MIL-S-19500 are applicable to this specification.
6.2 Changes from previous issue. The outside margins of this document have been marked "*" to
indicate where hangas7deT_gtigns a{_iditigns ete, \ from the previous issue have been made. This has

been done as a onvenience only and the Government assumes no liability whatsoever for any inac-
curacies in these notations Bidders and contractors are cautioned to evaluate the requirements of
this document based on the entire content as written irrespective of the marginal notations and

relationship to the last previous isgue.
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